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set-up while providing complete enclosure of the product
during the engraving operation.
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1
ENCLOSURE FOR LASER ENGRAVING
DEVICE

This application claims priority from U.S. Provisional
Application Ser. No. 61/612,595 filed Mar. 19,2012, which is
hereby incorporated herein by reference.

BACKGROUND

The present invention relates to a laser engraving device.
More particularly, it relates to an improved enclosure for a
product to be engraved using a laser engraving device.

During the engraving operation, the product being
engraved is fully enclosed to protect the operator. The enclo-
sure opens in order to insert the product before engraving and
to remove the product after engraving. However, the arrange-
ments for opening the enclosures have been very inconve-
nient and difficult to use, especially when inserting the prod-
uct and setting up for the engraving process.

SUMMARY

Anembodiment of the present invention provides an enclo-
sure that opens to provide full 360 degree access to the part
during setup. Before the engraving operation begins, the
enclosure is moved downwardly until its bottom edge
engages a safety recess for beam containment. The enclosure
can be extended and retracted in the vertical direction, so the
height of the enclosure can be adjusted, which allows the
distance between the laser and the base on which the product
rests to be adjusted in order to obtain the proper focal length
for the engraving process, while still providing a complete
enclosure around the product being engraved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partially exploded perspective view of a laser
engraving device with one embodiment of an extendable
enclosure, with the enclosure extended and in the fully closed
position;

FIG. 2 is aperspective view of the laser engraving device of
FIG. 1 with the enclosure fully retracted and displaced hori-
zontally to provide full access to the table which supports the
product to be engraved;

FIG. 3 is a side view of the laser engraving device in the
fully retracted and horizontally displaced position shown in
FIG. 2;

FIG. 4 is a side view of the laser engraving device of FIG.
3, with the enclosure fully retracted and located directly
above the loading table which supports the product to be
engraved; and

FIG. 5 is a side view of the laser engraving device of FIG.
4, with the enclosure extended downwardly to fully enclose
the product to be engraved.

DESCRIPTION

FIGS. 1-5 show a laser engraving device 10. The laser
engraving device 10 includes a platform 12 with a flat top
surface, a portion of which serves as a loading table 14 for
loading parts or products into the device 10. A tool post 16 is
secured to one end of the platform 12. In this embodiment, the
tool post 16 is manually operated and includes a hand crank
18 to manually raise and lower the laser carriage 20 relative to
the platform 12. Alternatively, the tool post 16 could be oper-
ated automatically by a motor.
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The laser carriage 20 supports a laser system 22 used for
engraving a product (not shown) that is placed on top of the
loading table 14. In this embodiment of the laser engraving
device 10, a laser sensor 24 is used to measure the distance
between the engraving laser and the product to be engraved in
order to automatically determine when the correct focal dis-
tance between the engraving laser and the top surface of the
part or product to be engraved has been reached. As explained
in more detail later, the operator slowly lowers the laser
carriage 20 by turning the hand crank 18 on the tool post 16
until the laser sensor 24 emits an audible tone, indicating the
correct position has been reached. Alternatively, the correct
position could be determined visually by the operator when
the part is on the loading table 14 and the enclosure 26 is in an
open, retracted position, described below.

Suspended from the laser carriage 20 is a 360 degree
(closed geometric shape) enclosure 26 which can be tele-
scopically extended or retracted in the vertical direction over
the loading table 14, and which also can be displaced hori-
zontally away from the loading table 14, as explained in more
detail below.

Since the enclosure 26 is suspended from the laser carriage
20, it travels up and down in a vertical direction along with the
laser carriage 20. The enclosure 26 also can be extended and
retracted in the vertical direction to adjust the height of the
enclosure. This permits the focal length to be adjusted while
still allowing the enclosure 26 to completely enclose the part
being engraved.

In this embodiment, the enclosure 26 has a generally rect-
angular cross-section, with four vertical wall portions ori-
ented at right angles to each other. However, the cross-sec-
tional shape could be circular, oval or some other desired
closed geometric shape.

The dark line 28, shown in FIGS. 2, 3, and 4, represents a
laser beam of light and is not a structural part of the device.
The beam 28 is shown in the other views only as a reference
point.

Also shown in FIG. 1 is a removable rear cover 30 to cover
and protect electronic components. FIG. 2 shows a removable
cover 32 to cover and protect the laser components of the laser
system 22, including the laser sensor 24. This cover 32 may
include a control panel 34 and a pop-up touch screen 36 to
provide a user interface for the laser engraving device 10.

Referring now to FIG. 1, the laser engraving device 10
includes an enclosure 26 which defines a closed geometric
shape in order to completely encircle the part to be engraved
and which may be extended downwardly to contact the load-
ing table 14 and completely enclose the part to be engraved, or
may be retracted upwardly to expose the loading table 14 and
the part that is resting on the table 14.

The enclosure 26 may also be moved horizontally, while
the laser carriage 20 and loading table 14 remain stationary,
from a first position, shown in FIG. 4, where the enclosure 26
is directly above the loading table 14, to a second position,
shown in FIGS. 2 and 3, where the enclosure 26 is displaced
horizontally rearwardly, at least partially offset from the load-
ing table 14.

In this embodiment, each of the four wall portions of the
enclosure 26 has three telescoping members or tiers T1, T2,
and T3, (See FIGS. 2 and 5) with the two lower tiers T2, T3
able to telescopically collapse into the upper tier T1. The
lowest tier T3 has outside dimensions that are slightly smaller
than the next adjacent tier T2, which, in turn, has outside
dimensions that are slightly smaller than the next adjacent tier
T1, so the lowest tier T3 fits inside the next tier T2, and so
forth, as the enclosure 26 is retracted. Of course, the number
of'tiers could vary depending upon the part height.
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A system of guide rails or tracks 38 (shown schematically
in FIG. 1) is used to maintain the tiers T1-T3 in proper
alignment and to guide the tiers of the enclosure 26 as they
move up and down, moving upwardly to retract and down-
wardly to extend.

Small projections (not shown) are provided on the tiers to
serve as stops in order to ensure that there is always some
overlap between the adjacent tiers of the enclosure 26 and to
prevent the tiers from completely separating from each other.

The enclosure 26 can be held in the vertically retracted
position by one or more means, such as by magnets, springs,
cables, or alatch (not shown). The bottom tier T3 has a handle
44 to assist the user in raising and lowering (opening and
closing) the enclosure 26.

When the enclosure 26 is retracted or raised, it can be
moved horizontally utilizing a system of bearings and/or
guiderails 40. For example, a system similar to a drawer glide
arrangement may be used.

The loading table 14 defines a continuous groove 42 in a
closed geometric shape 5 which corresponds to the closed
geometric shape of the enclosure 26 and which is sized to
receive the bottom edge of the bottom tier T3 of the enclosure
26 when the enclosure 26 is extended enough to contact the
bottom surface of the groove 42. The wall of the groove 42
serves as a curb. When the enclosure 26 is extended to the
bottom of the groove 42, it overlaps the curb in the vertical
direction, which provides a positive seal so the enclosure 26
completely encloses the part during the engraving process
and prevents any errant light from the laser engraving opera-
tion from exiting the enclosure 26.

It would also be possible for the loading table 14 to have a
raised surface portion or a lowered surface portion which
supports the part to be engraved and which forms a curb
around its periphery, with the curb being overlapped by the
enclosure 26 when the enclosure 26 is fully lowered in order
to provide a positive seal.

It may be appreciated that, since the enclosure 26 is
mounted onto the laser carriage 20, and the laser carriage 20
is raised and lowered by the user using the tool post 16, then
the top end of the enclosure 26 is automatically raised and
lowered by the user when he raises and lowers the laser
carriage 20.

To use the laser engraving device 10, the operator first
moves the enclosure 26 to the configuration shown in FIG. 3,
wherein the enclosure 26 is in the fully raised (vertically
retracted) position and is displaced rearwardly horizontally,
to allow the operator free, 360 degree access to the loading
table 14. As shown in FIGS. 1 and 2, the tool post 16 is off to
the side of the platform 12, so it does not interfere with the
forward and rearward movement of the enclosure 26. Once
the productto be engraved (not shown) has been placed on the
loading table 14, the operator turns the crank 18 to adjust the
height of the laser carriage 20 so the laser is positioned at the
correct height above the product to be engraved.

The operator may use a method for sensing the position of
the laser relative to the part that can be accomplished safely
with the enclosure 26 fully retracted. Using that sensing
method, the operator adjusts the height of the laser carriage 20
until the correct position has been reached. For example, in
one particular embodiment, the focal length of the laser is
three inches, so the height of the laser carriage 20 is adjusted
until the laser is three inches above the top surface of the part
to be engraved. In this embodiment, the operator adjusts the
height by turning the hand crank 18 on the tool post 16. He
may adjust the height until the sensor 24 emits an audible
tone, indicating the correct height has been reached, or, if he
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is using a visual system, he adjusts the height until he sees the
visual indicator showing that the correct height has been
reached.

If the tool post 16 is operated by a motor, the operator
would operate the motor until the correct height is reached. If
the system is fully automated, then the operator just pushes a
button, and the automated sensor sends a signal to a controller
to control the motor to move the carriage 20 up or down until
the correct height is reached.

Once the carriage 20 is at the correct height relative to the
product to be engraved, the operator moves the enclosure 26
horizontally forward along the glide rails 40, to the position
shown in FIG. 4, wherein the enclosure 26 is directly above
the part loading table 14. He then extends the enclosure 26
downwardly, as shown in FIG. 5, until the bottom edge of the
enclosure 26 is received in the groove 42 in the loading table
14 and rests on the bottom surface of the groove 42 so that the
enclosure 26 overlaps the curb formed by the groove 42. The
bottom edge of the enclosure 26 defines a bottom opening
which receives the part as the enclosure 26 is extended into
contact with the loading table 14.

Alternatively, if an automated sensor 24 is used, the opera-
tor could set the height of the carriage after the enclosure 26
is extended with the bottom edge of the enclosure 26 received
in the groove 42, enclosing the product to be engraved. In that
case, the enclosure 26 would automatically retract as the
carriage 20 moves downwardly and extend as the carriage 20
moves upwardly, always keeping the part fully enclosed.

For example, the operator could slowly lower the laser
carriage 20 by turning the hand crank 18 on the tool post 16
until the laser sensor 24 emits an audible tone, indicating the
correct focal height has been reached. As the laser carriage 20
is raised and lowered, the weight of the tiers T1-T3 causes
them to remain as extended as needed to keep the part fully
enclosed, with the lowermost tier T3 resting on the bottom of
the groove 42 and overlapping the curb formed by the groove
42.

While the embodiment described above shows one
example of a laser engraving device with an enclosure that
allows full access to the product to be engraved, various
modifications would be obvious to a person of ordinary skill
inthe art. For example, instead of using a telescoping wall, the
enclosure could have an accordion-type wall. Various other
modifications may be made to the embodiment described
above without departing from the scope of the present inven-
tion as claimed.

What is claimed is:

1. A laser engraving device, comprising:

a platform defining a loading table at a first elevation, said
loading table defining a curb that defines a closed geo-
metric shape;

a tool post;

a laser carriage mounted on said tool post for upward and
downward movement relative to said platform;

a laser carried on said laser carriage; and

a retractable enclosure suspended from said laser carriage,
said retractable enclosure being retractable and extend-
able in the vertical direction and having a bottom edge
defining a bottom opening, said bottom edge having a
bottom edge shape that matches the closed geometric
shape of the curb;

wherein said retractable enclosure is movable from a
retracted position in which the bottom edge is at an
elevation spaced upwardly above the elevation of the
loading table, to an extended position in which the bot-
tom edge is received in said curb.
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2. A laser engraving device as recited in claim 1, wherein
said retractable enclosure is movable horizontally, while said
laser carriage and said platform remain stationary, from a first
position directly above said loading platform to a second
position at least partially offset from said loading platform.

3. A laser engraving device as recited in claim 2, and further
comprising a distance sensor mounted on said laser carriage.

4. A laser engraving device as recited in claim 3, wherein
said sensor provides an audible tone when the laser is at a
correct focal length relative to an item resting on said plat-
form.

5. A laser engraving device as recited in claim 2, wherein,
when the retractable enclosure is in the extended position, the
enclosure overlaps the curb in the vertical direction and lies
inside the curb so that the curb forms a seal.

6. A laser engraving device as recited in claim 3 wherein
said retractable enclosure includes a telescoping wall sus-
pended from said laser carriage.
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7. A laser engraving device as recited in claim 6, wherein,
when the retractable enclosure is in the extended position, the
enclosure overlaps the curb in the vertical direction and lies
inside the curb so that the curb forms a seal.

8. A laser engraving device as recited in claim 3 wherein
said retractable enclosure includes an accordion-type wall
suspended from said laser carriage.

9. A laser engraving device as recited in claim 8, wherein,
when the retractable enclosure is in the extended position, the
enclosure overlaps the curb in the vertical direction and lies
inside the curb so that the curb forms a seal.

10. A laser engraving device as recited in claim 1, wherein,
when the retractable enclosure is in the extended position, the
enclosure overlaps the curb in the vertical direction and lies
inside the curb so that the curb forms a seal.
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